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magnitude of the electric intensity at any point in the field, a) the
area of either of the flat ends of the cylindrical surface. Then
the part of the total normal induction over the surface PQRS due
to the flat end through P is Ra>. The part due to the flat end through
Q will also be equal to this and will be of the same sign, since the
intensity at Q is along the outward drawn normal. Thus since the
normal intensity vanishes over the curved surface of PQRS the total
normal induction over the closed surface is 2Roo. If a is the quantity
of electricity per unit area of the plane the charge of electricity inside
the closed surface is cro> ; hence by Gauss's theorem

> = 4:770X0,

or                                          R = 27TO-.

By comparing this with the results given in Arts. 11 and 13 the
student may easily prove that the intensity due to the charged plane
surface is half that just outside a charged spherical or cylindrical
surface having the same charge of electricity per unit area.

15.   Lines of Force. A line of force is a curve drawn in the
electric field, such that its tangent at any point is parallel to the
electric intensity at that point.

16.   Electric  Potential.   This is defined as follows:   the
electric potential at a point P exceeds that at Q by the work done
by the electric field on a body charged with unit

of electricity when the latter passes from P to

Q.   The path by which the unit of electricity

travels from P to Q is immaterial, as the work

done will be the same whatever the nature of

the path.   To prove this, suppose that the

work done on the unit charge when it travels              Fig. 8

along the path PAQ is greater than when it travels along the path

PBQ. Since the work done by the field on the unit of electricity

when it goes from P to Q along the path PBQ is equal to the work

which must be done by applied mechanical forces to bring the unit

from Q to P along QBP, we see that if we make the. unit travel round

the closed curve PAQBP the work done by the field on the unit

when it travels along^PAQ is greater than the work spent by the
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